Importance: Exposure to large numbers of television advertisements for foods and beverages with little or no nutritional value likely contributes to poor diet among youth. Given higher rates of obesity and overweight for Hispanic youth, it is important to understand the amount and types of food advertising they view.
food ads per day; the majority of these ads (73%-81%) appeared on English-language television. Fast food represented a higher proportion of food ads on Spanishlanguage television. Consistent with television-viewing patterns, Hispanic preschoolers saw more Spanishlanguage food advertisements than did Hispanic children and adolescents. Owing to somewhat less food advertising on Spanish-language television, Hispanic children and adolescents viewed 14% and 24% fewer food ads overall, respectively, compared with nonHispanic youth. Spanish-language television viewing was highly concentrated among youth who primarily speak Spanish.
Conclusions and Relevance:
Both Hispanic and nonHispanic youth view large numbers of television advertisements for nutrient-poor categories of food and beverage. Although Hispanic children and adolescents see somewhat fewer of these ads, the higher obesity rates among Hispanic youth, the greater exposure by Hispanic preschoolers, and the potential enhanced effects of targeted advertising on Hispanic youth suggest that this exposure may pose additional risks for Hispanic youth. Continued monitoring is warranted owing to food companies' stated intentions to increase marketing to Hispanics.
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Published online June 17, 2013 June 17, . doi:10.1001 June 17, /jamapediatrics.2013 H IGH OBESITY RATES AMONG young people in the United States present an urgent public health concern. In 2009-2010, 12.1% of young children (2-5 years of age), 18% of older children (6-11 years of age), and 18.4% of adolescents (12-17 years of age) were obese, double to triple the rates 30 years earlier. 1 Exposure to large numbers of advertisements for food products with little or no nutritional value are likely contributors to this epidemic of obesity. [2] [3] [4] [5] Although children and adolescents encounter food advertising in many different forms, almost half of food companies' youthtargeted marketing budgets are spent on television advertising ($745 million in 2006). 6 Therefore, television remains the primary avenue to promote food and beverages to youth. Every day, 2-to 5-yearold children view, on average, 11 foodrelated television ads, 7 6-to 11-year-old children view 13 food-related television ads, 7 and 12-to 17-year-old adolescents view 14 food-related television ads. 8 More than 85% of these ads promote products high in saturated fat, sugar, and/or sodium.
The exposure of Hispanic youth to advertising of unhealthy food raises additional concerns. Hispanic youth (2-19 years of age) are more likely to be overweight than non-Hispanic white youth (39.1% vs 27.9%). 9 In addition, Hispanics have a higher estimated lifetime risk for developing type 2 diabetes mellitus than do nonHispanic whites and blacks, 10 a disease for which overweight and having a poor diet are risk factors. 11 Sugary drink consumption has been linked with being overweight, 12 and Hispanic adolescents consume more soft drinks than do non-Hispanic white and Asian adolescents. 13 In addition, foreign-born Hispanic adolescents and adults [14] [15] [16] [17] [18] and Hispanic youth who speak Spanish 19 have healthier eating patterns overall than do US-born and English-speaking Hispanics. Therefore, although some Hispanics have healthy dietary habits that potentially reduce the risk of overweight and related disease, this advantage decreases with the level of acculturation. 20, 21 Hispanic children and adolescents also may watch more television than do white children. [22] [23] [24] [25] One recent study 23 reported that, across all television platforms (including the Internet and mobile devices), Hispanic youth 8 to 18 years of age watched, on average, 5 hours and 21 minutes of television daily, whereas white children watched, on average, 3 hours and 36 minutes of television daily. Another study 24 showed that Hispanics 2 to 7 years of age viewed 2 hours and 23 minutes of television per day, 36% more than was found for their white counterparts. Furthermore, acculturation may impact televisionviewing time. Among Mexican and Cuban adolescents, television-viewing time increases with generation of US residence, 14 and very young children of Englishspeaking Hispanic mothers watch significantly more television than do children of Spanish-speaking mothers. 26 Studies examining advertising on children's television programs have found significantly fewer food advertisements on Spanish-vs English-language television: approximately 2 food ads per hour on Spanishlanguage programs 27 ,28 compared with 7.6 ads per hour on English-language programs. 27 However, more than 84% of the Spanish-language food ads promoted products of the lowest nutritional quality compared with 73% of English-language ads, 27 and fast food represented 44% to 47% of food advertising on Spanish-language children's television 27-29 compared with 36% of food ads on Englishlanguage television. 27 Similarly, one study 30 of advertising on Spanish-language television with high viewership by adult women (18-35 years of age) found that Englishlanguage programs contained more food advertising overall but that fast food restaurants advertised more often on Spanish-language television. Nonetheless, Spanishlanguage advertising for calorie-dense nutrient-poor foods remains a concern because exposure to advertising with messages designed to appeal specifically to a Hispanic audience may affect them more than advertising in generalaudience media. [31] [32] [33] Because Hispanic youth may face a greater risk from exposure to television advertising that promotes caloriedense nutrient-poor foods, especially when that advertising is directly targeted to them, the Institute of Medicine and others call for additional analyses of food and beverage advertising directed at Hispanic youth.
2,27,28 To date, published studies have not quantified the amount of food and beverage advertising seen by young Hispanics. In addition, some Hispanic children and adolescents likely watch both English-and Spanish-language television, but it is not clear how they divide their viewing time between these channels. Viewing of Spanish-vs English-language television likely differs widely by level of acculturation and whether the dominant language in the household is Spanish or English. As a result, rates of exposure to food advertising by language are unknown.
To address these gaps in the literature, the present study (1) documents the amount and categories of food and beverage ads Hispanic youth view on Spanish-vs Englishlanguage television, (2) compares their total exposure with the total exposure of non-Hispanic youth, and (3) examines differences in viewing of Spanish-and Englishlanguage television based on language preference.
METHODS
To quantify the amount of television food and beverage advertising exposure in 2010 for Hispanic and non-Hispanic youth, data on gross rating points (GRPs) were licensed from Nielsen and obtained using its Ad*Views database. 34 Nielsen captures data using surveys and panels consisting of a selected group of individuals represented by a sample of the population. The sample is a multistage, stratified area probability sample of US housing units. 35 The GRPs represent the total number of advertisements viewed by all individuals in a specific demographic group over a specific time period (eg, 2010), divided by the total number of individuals in the demographic group, times 100. Therefore, the GRPs are adjusted for the size of the population and provide a per capita measure of exposure to allow direct comparisons between different populations. The average number of ads viewed by individuals in a demographic group equals total GRPs divided by 100. The GRPs are the standard measure used by the advertising industry to evaluate reach and frequency of television advertising campaigns, and they also have been used in previous research on child and adolescent exposure to television food and beverage advertisements. 7, 8, 36, 37 The GRPs were obtained for national broadcast and cable English-and Spanish-language television for products included in all Nielsen food, beverage, and restaurant product classification codes for the following demographic groups: Hispanic and non-Hispanic preschoolers (2-5 years), children (6-11 years), and adolescents (12-17 years). Nielsen defines Hispanic persons as individuals living with a head of household who self-identifies as "Hispanic." Each member of the household reports his or her own language preference. Syndicated and spot (ie, local) GRPs were not included because Nielsen does not provide these data for Hispanic persons. In 2010, national broadcast and cable television accounted for approximately 90% of food and beverage GRPs for persons younger than 18 years of age. 34 All products were assigned to food categories most heavily marketed to youth as defined in guidelines proposed by the Interagency Working Group on Food Marketed to Children, a group composed of representatives from 4 US government agencies. 38 In addition to the Interagency Working Group categories, separate categories were included for diet and regular carbonated beverages, energy and sports drinks, and fruits and vegetables. The GRPs that could not be classified as a specific food category (eg, ads for a company's total product line) or that were not included in the Interagency Working Group cat-egories (eg, condiments, sauces, meats, jellies, butter, and baking products) were classified as "all other."
Another database, Nielsen MarketBreaks, 39 provided data on the average daily time spent viewing Spanish-and Englishlanguage television in 2010 by Hispanic and non-Hispanic preschoolers, children, and adolescents. MarketBreaks also provided viewing times for Hispanic persons by individuals' language preference: Spanish only, Spanish mostly, Spanish and English equally, English mostly, and English only. However, GRP data were not available for these different Hispanic language segments. With the use of 2-proprtion z tests, we identified significant differences in the proportion of advertising exposure for different food and beverage categories on Spanish-versus English-language television and examined differences in exposure for Hispanic vs non-Hispanic youth.
RESULTS
In 2010, Hispanic preschoolers, children, and adolescents viewed 4218, 4373, and 4542 total food and beverage ads on television, respectively, or 11.6 to 12.4 ads per day ( Table 1) . The majority appeared on Englishlanguage television. Preschoolers viewed 1038 food advertisements on Spanish-language television, the most of any age group. However, food advertisements on Spanishlanguage television comprised just 25% of their total food advertising exposure. Hispanic children viewed 664 Spanish-language food ads, and adolescents viewed 769 Spanish-language food ads, which represent 15% and 17% of all food ads viewed, respectively. These numbers largely reflect the television-viewing patterns of Hispanic youth. Hispanic preschoolers viewed the most Spanishlanguage television in 2010: 59 minutes per day, on average, or 27% of their viewing. Children and adolescents viewed, on average, 40 and 43 minutes of Spanishlanguage television daily, respectively, or 19% and 21% of their viewing, respectively.
Three product categories comprised approximately onehalf of food ads viewed on Spanish-language television by Hispanic youth: fast food, breakfast cereals, and candy. Fast food represented a significantly higher proportion of food ads viewed on Spanish-vs English-language television. Approximately 30% of Spanish-language food ads viewed by Hispanic youth promoted fast food, compared with 22% to 27% of English-language food ads viewed. Of note, Hispanic preschoolers saw 306 Spanishlanguage fast food ads, almost 1 ad per day and 29% to 48% more than Hispanic adolescents and children. Dairy products (for adolescents) and carbonated beverages (for preschoolers and children) were the only other food categories with a higher proportion of ads viewed on Spanishlanguage television than on English-language television. The numbers are small, but Hispanic preschoolers viewed equal numbers of carbonated beverage ads in English and Spanish, even though they watched 3 times as much English-language television. Spanish-language television also included significantly more advertisements for products in categories not specified in the Interagency Working Group, 38 primarily condiments, sauces, meats, jellies, but- ter, and baking products. A few categories were advertised significantly less often on Spanish-vs Englishlanguage television, including breakfast cereals, other restaurants, prepared foods and meals, snack foods, and fruit juice/noncarbonated beverages. Spanish-language television viewed by Hispanic youth contained fewer food and beverage ads per hour than did English-language television. Hispanic children and adolescents, respectively, saw 3.7 and 3.9 food ads per hour on English-language television vs 2.7 and 2.9 food ads per hour on Spanish-language television (Table 1) . Of note, the English-language television viewed by Hispanic preschoolers contained just 3.2 ads per hour, a lower incidence of food ads than occurred on the Englishlanguage television viewed by older youth.
Overall, Hispanic and non-Hispanic children and adolescents watched similar amounts of television: total viewing times differed by just 4 minutes ( Table 2) . Owing to less frequent food advertising on Spanish-language television viewed by youth, Hispanic children and adolescents saw 14% and 24% fewer food ads in total, respectively, compared with their non-Hispanic peers. Hispanic preschoolers, however, watched 12% more television than did non-Hispanic preschoolers (3 hours and 41 minutes vs 3 hours and 17 minutes). As a result, they saw just 2% fewer food ads in total. There were only 2 significant differences found when comparing the number of ads viewed by Hispanic youth with the number of ads viewed by their non-Hispanic peers: breakfast cereals represented a higher proportion of ads viewed by Hispanic children, whereas non-Hispanic preschoolers viewed a greater proportion of ads for prepared foods and meals.
Examination of Spanish-and English-language television viewing by Hispanic youth with different language preferences provides insights into levels of acculturation and exposure to television food advertising. Individuals who spoke only or mostly Spanish (ie, Spanish-dominant) comprised 42% of Hispanic preschoolers, 32% of Hispanic children, and 28% of Hispanic adolescents, whereas individuals who spoke English and Spanish equally made up 30% of preschoolers, 36% of children, and 42% of adolescents ( Table 3) . Almost onethird of Hispanic youth in all age groups were Englishdominant. Spanish-language television viewing was highly concentrated among Spanish-dominant youth, with Spanish-only preschoolers viewing the most (64% of total television viewing). Youth who speak Spanish and English equally spent 18% to 19% of their television viewing with Spanish-language television, whereas Hispanic youth who spoke mostly English averaged less than 1 minute of Spanish-language television per day. Of note, Hispanic youth who only spoke Spanish spent the most time watching television within all age groups; these preschoolers and adolescents watched more than 4 hours per day, approximately 1 hour more than their nonHispanic counterparts. This analysis suggests that Spanishdominant individuals account for nearly all the viewing of advertisements on Spanish-language television by youth.
DISCUSSION
To our knowledge, this study presents the first comprehensive examination of food and beverage advertising viewed by Hispanic youth. According to these Nielsen data, Hispanic and non-Hispanic youth watched similar amounts of television in 2010, but food ads appeared less 
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frequently on the Spanish-language television they viewed. As a result, Hispanic youth saw fewer food and beverage ads on television than did non-Hispanic youth of the same age. Nonetheless, Hispanic youth saw 9 to 12 television food advertisements every day, with 75% to 85% appearing on English-language television. Previous research has documented the poor nutritional quality of the food being advertised on English-language 40 and Spanishlanguage 27-29 television viewed by children and adolescents. Our study found that approximately one-half of food ads viewed on Spanish-language television promoted fast food, cereal, and candy. Similarly, our study confirmed previous findings [27] [28] [29] that fast food represents a higher proportion of food ads on Spanish-vs English-language television and that Spanish-language television contains fewer food and beverage ads per hour.
Because Hispanic youth face higher rates of obesity and related diseases than do non-Hispanic white youth, 10 these levels of exposure to food advertising raise considerable public health concerns. In addition, research suggests that Spanish-language and other targeted advertising could have more of an effect on Hispanic youth (including bilingual viewers) than nontargeted ads. 32, 41, 42 The high levels of television viewing and of exposure to food advertising by the youngest Hispanic children are especially troubling. Hispanic preschoolers watched 24 more minutes of television per day than did nonHispanic preschoolers, and those who only spoke Spanish watched more than 4 hours per day. This age group also watched the most amount of Spanish-language television with its significant number of advertisements for fast food and candy, both food categories which are not approved for advertising to children according to Children's Food and Beverage Advertising Initiative participants. 43 Because children younger than 7 or 8 years of age do not have the cognitive ability to recognize the persuasive intent of advertising, 44, 45 exposure in these early years may be especially damaging. As suggested by others, 26 these findings demonstrate the need for additional commercial-free Spanish-language programming for young children.
One limitation of this analysis is that the Nielsen data did not provide data on advertising exposure based on individuals' language preference. However, the high amount of television viewing by youth who only speak Spanish (approximately 1 hour more per day than their non-Hispanic counterparts) warrants future research. This finding suggests that exposure to food advertising could help explain why healthier eating patterns exhibited by recent Hispanic immigrants disappear with increasing levels of acculturation. Advertising that persuades new arrivals to make unhealthy American foods a greater share of their diet likely has negative consequences. Future research on media and food marketing exposure by Hispanic youth and adults should include measures of language dominance and level of acculturation to further examine this important question.
Although the lower rate of food advertising on Spanishlanguage television than on English-language television is an encouraging finding, food advertisers have increased their focus on Hispanic consumers in recent years, and Spanish-language advertising has intensified. From 2010 to 2011, ad spending on Spanish-language network and cable television increased by 13% and 21%, respectively, and this growth is expected to continue. 46 Advertisers also have found new ways to reach young Hispanics who do not regularly watch Spanishlanguage television. For example, media companies have introduced new programming with English subtitles and bilingual and youth-oriented content to appeal to younger, more acculturated Hispanic viewers. [47] [48] [49] Food and beverage companies also engage in targeted marketing in Latino communities, including outdoor advertising, 50,51 event sponsorships, 52, 53 and local Spanish-language television. 54 Youth exposure to Spanish-language food and beverage television advertising has not been tracked in the same way as youth exposure to English-language food and beverage advertising. 7, 8, 36, 37, 40 Therefore, the extent of changes in Hispanic youth exposure to television advertising and changes in local Hispanic-targeted marketing is unknown and requires continued monitoring.
The present findings appear to differ from previous research [22] [23] [24] [25] that has shown higher amounts of television viewing for Hispanic youth than for other youth. In addition, our study found that the small segment of Hispanic youth who speak only Spanish (presumably also children with Spanish-speaking mothers) watched more television than other Hispanic youth, whereas previous studies 14, 26 showed that foreign-born Hispanic youth and very young children with Spanish-speaking mothers watch less television. These discrepancies are likely due to methodological differences, including comparison groups, data collection, and definitions of television exposure. For example, previous studies [22] [23] [24] [25] compared Hispanic youth with non-Hispanic white youth, whereas the present study compared Hispanic youth with all non-Hispanic (including black) youth because Nielsen does not provide data for non-Hispanic white youth. 34 Past research also utilized self-report data, [22] [23] [24] [25] [26] whereas with the Nielsen data 34 in the present study, we measure actual television usage via set-top boxes in panel members' homes, thus addressing the limitations of self-report data. [55] [56] [57] Although the Nielsen data are also limited, 58 the data do provide the standard measures used by the advertising industry to assess ads viewed by Hispanic youth. Because the present study's goal was to measure advertising exposure, the Nielsen data 34 likely captured the majority of youth exposure to commercial television, including both live and prerecorded television. Finally, despite differences in data collection methods, daily television viewing for Hispanic youth reported by Nielsen (3 hours and 23-41 minutes) in the present study is comparable to the 3 hours and 15 minutes of live and prerecorded television viewing by Hispanics 8 to 18 years of age reported in a recent Kaiser Family Foundation study. 23 These differences underscore the potential methodological differences in assessing exposure, as well as the need to include specific measures of acculturation in all research with Hispanic youth and to avoid generalizations about "Hispanics" as a homogeneous group.
As found in previous research on television food advertising to youth, Hispanic youth view significant numbers of advertisements for foods and beverages that should be consumed in limited amounts. However, our study also shows that the majority of this exposure occurs on English-language television and that food advertising appears less frequently on Spanish-language television. Although Hispanic youth viewed somewhat fewer food and beverage advertisements in total compared with nonHispanic youth, this exposure may have greater risks because of the higher rates of obesity and related disease. Greater exposure to Spanish-language food advertising among preschoolers and less-acculturated youth and the predominance of fast food, breakfast cereal, and candy advertising on Spanish-language television raise additional concerns. Given the potential for greater effects from exposure to Hispanic-targeted advertising, the recent introductions of new media and marketing campaigns targeted to bilingual Hispanic youth, and food companies' stated intentions to increase marketing to Hispanics, continued monitoring of food and beverage marketing to Hispanic youth is required.
